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-- ccnmv3
-- versionb - 2/18/ 2004 -
library | EEE

nodi fied to accept 2 FPGA design

use ieee.std logic_1164. all
use ieee.std | ogic_unsigned.all;
all;

use ieee.std logic_arith.
library synplify;

use synplify.attributes. all

entity ccnmv3 is port

(cl ock in
resetn in
busy in
done in
brd_ad in
br cst in
-- SCC signals
parity_error in
overfl ow in
TXr dy in
receive full in
SCC Dat a_RCVD in
VEEN out
CEn out
SCC Dat a_TRXD out
state_out out
-- 12C Control signals
Cont rol _Regi ster

Nunber Transfers_Regi ster
Poi nt er _Regi ster

Dat a_Regi st er

operate

R Wcontro

-- internal RAM S|gnals
RAM ADDRESS out
RAM DATA D out
RAM WRI TE_ENABLE out
RAM READ ENABLE out
RAM DATA Q in

power trip 5|gnals

pw tripl cin
pw _trip2 cin
error_reported in
QPLLA LOCK Sin
QPLLB_LOCK cin
-- Fast downl oad signa
fram downl oad out
-- Ato D control signal
AD_ RUN . out
-- reset signals

FE reset out
FE reset PLL out
CCM r eset out
TTC reset out
Cl ock_sel ect out
Q E_Reset out

--Del ay_register
Power _reset

n unn
— —+ —~+
Q.Q. Q.Q.Q.

n n

t
t
st

st

st
st
st
st
st
st

data can be sent to UART, TXrdy
data_in avail abl e fron1UART

reci eve_ful
SCC_SCC_Dat a_RCVD[ 7..0]

i nto UART, WEn

data_in from UART, CEn
SCC data_in[7..0]

FRAM

| ogi c;
_logic;
| ogi c;
| ogi c;
| ogi c_vector(7 downto 0);
| ogi c_vector (5 downto 2);
| ogi c;
| ogi c;
logic; -- seria
_logic; -- seria
_logic_vector(7 downto 0); --
d logic; -- load serial data_out
d logic; -- registered serial
d_logic_vector(7 downto 0); --
d I ogic_vector(4 downto 0);
out std_|ogic_vector(6 downto 0);
out std | ogic_vector(3 downto 0);
out std_logic_vector(7 downto 0);
out std | ogic _vector(7 downto O);
out std_logic; -- operate on |2C or
out std_| ogic;
d_l ogic_vector(4 downto 0);
d logic vector(7 downto 0);
d_l ogic;
d_| ogic;
d_l ogic_vector (7 downto 0);
_logic;
_logic;
_logic;
_logic_vector(7 downto 0);
_logic_vector(7 downto 0);
d_I ogic;
d_I ogi c;
d_l ogic;
d_| ogic;
d_l ogic;
d_| ogic;
d_l ogic;
d logic; -- used to be BZERO out

out std_|logic_vector(7 downto 0);
out std_logic);
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end ccnv3;

archi tecture behave rtl

of ccnv3 is

attribute syn_radhardl evel of behave rtl

--attribute syn_enum encodi ng of behave_rtl

type state values is (stO,

st 13,
si gnal

attri bute syn_state nmachine :

S

t14, stl15
pres_st at

stl, st2, st3,
, stl16, stl1l7, st18, st19,
e st at e_val ues;
bool ean;

attribute syn_state machi ne of pres_state :

architecture is

"t

architecture is "sequential";

st4, st5, st6, st7, st8, st9,
st 20, st21);
signal is false;

st 10,

st1l, stl12,

downl oad on res

downl oad on res

signal register_add pointer std |l ogic_vector(4 downto 0);
signal array_size std |l ogic_vector(3 downto 0);
si gnal STATUS REG STER 63 std | ogic_vector(7 downto 0);
signal buff buff std | ogic vector(7 downto 0);
signal read_tenp . std_| ogic;
signal |oad tiner . std | ogic;
signal tiner_en . std_| ogic;
signal tined out std_| ogic;
signal tiner std_l ogi c_vector (12 downto 0);
signal CCM reset_enabl e std_I ogi c;
signal Q E Reset SC std_| ogic;
signal PLL_Reset SC std | ogic;
signal Del ay register_enable std_l ogic;
signal Del ay _register std | ogic vector(7 downto 0);
si gnal Broadcast regi ster_enable std_| ogic;
si gnal Broadcast register std | ogic vector(3 downto 0);
signal Q E Reset TEMP std_| ogic;
signal Q E Reset ENABLE std_| ogic;
si gnal Del ay std_Il ogi c_vector (7 downto 0);
signal READ QPLLA std_| ogic;
si gnal READ QPLLB std_I ogi c;
--constant busy std logic :='0";
--constant done std logic :='0";
begi n
-- fsmregister
state_reg: process (clock, resetn)
begi n
if (resetn = '0') then
pres_state <= st O0;
SCC_Dat a_TRXD <= "00000000";
RAM ADDRESS <= "00000";
read_tenp <='0";
CCM reset _enabl e <="'0'";
CCM r eset <='0";
FE reset <="'1";
Power reset <= '0"'; -- reset in the other regul ator reset block
TTC reset <= '0'; -- changed to 0 on 2/18/04
O ock_sel ect <='0"; -- nodify for sinualtion 'l =
et
AD_RUN <="'0";
f ram downl oad <='0"; -- nodify for sinualtion '1" =
et
operate <='0'";
R Wcontrol <="'0";
VEN <="'1";
CEn <="'1";
RAM READ ENABLE <="'0";
RAM VWRI TE_ENABLE <="'0";
RAM DATA D <= "00000000";
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regi ster _add pointer <= "00000";

array_size <= "0000";

Cont rol _Regi ster <= "0000000";
Nunber Transfers_ Regi ster <= "0000";

Poi nt er _Regi ster <= "00000000";
Dat a_Regi ster <= "00000000";

load tinmer <= '0";

timed out <= '0";

tinmer_en <= '0";

timer <= "1001011000000";

STATUS REG STER 63 <= "00000000";

Br oadcast register <= "0000";

Del ay _regi ster <= "00000001";
Del ay _register_enable <= '0';

Br oadcast regi ster_enable <= '0';

FE reset PLL <="'1";

Q E _Reset <= '0'; -- BZERO out
Q E_Reset _TEMP <='0'";

Q E_Reset _ENABLE <='0";

Del ay <= "00000000";

PLL Reset SC <="'0";

Q E_Reset _SC <='0'";

READ_QPLLA <="'0";

READ QPLLB <="'0";

el sif clock'event AND clock = '1" then
FE Reset PLL <= PLL_Reset SC or (brcst(4) and Broadcast _register(2)); -- sc stands for slo

w control s
Q E Reset TEMP <= Q E_Reset SC or (brcst(2) and Broadcast _register(0));

if QE Reset TEMP = '1' then
Q E_Reset ENABLE <= "1';

end if;
if QE Reset ENABLE = '1' then -- counter to count up to delay register val ue
Del ay <= Del ay + 1; -- to set the delay before a QE Reset is issued
el se
Del ay <= "00000000";
end if;
if Delay = Delay_register then
Q E Reset <= "'1"; -- BZERO out
Q E_Reset ENABLE <= '0';
el se
Q E_Reset <="'0";
end if;

-- set status register bits
STATUS REQ STER 63(0) <= busy;

if busy = '1'" and done ="1' then
fram downl oad <= '0';
operate <= '0';
STATUS _REG STER 63(1) <= '0';

end if;

If Cock select = '1" then
STATUS_REGQ STER 63(2) <= '1';

end if;

If error _reported = '1' then
STATUS_REGQ STER 63(3) <= '1';

end if;
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If pw _tripl ="'1" then
STATUS_REG STER 63(4) <= "'1";
end if;

If pw _trip2 ="'1'" then
STATUS_REG STER 63(5) <= '1";

end if;

if load tinmer = '1' then
timer <= "1001011000000"; -- change to > 104us |ength of

fer

elsif timer_en ="'1" then -- this nunber represents 120us
tinmer <= timer - 1,

el se
tinmer <= tinmer;

end if;

if timer = "0000000000000" then
tinmed out <= "'1";

el se
tinmed out <= "'0";

end if;

case pres_state is

when st0 =>

state out <= ("00000");
VEn <= '1';

CeEn <= '1';

RAM READ ENABLE <="'0'";
RAM VWRI TE_ENABLE <="'0";
CCM r eset <='0'";
FE reset <='0";
PLL Reset SC <='0'";
TTC reset <='0";

CCM reset _enabl e <="'0";

Del ay regi ster _enable <= "'0";

Broadcast regi ster_enable <= '0';
- - fram downl cad <= '0';

Q E_Reset _SC <='0'";
timer_en <="'0";
read_tenp <="'0'";
Power reset <="'0";
if receive full ='1" then
CeEn <= '0'; -- pass data from SCC to CCM

pres_state <= st21;
else -- recieve full = 0 so stay at stO
if busy = '1' then
AD RUN <= '0';
el se
AD RUN <= '1';
end if;

regi ster_add_pointer <= (others => '0");

pres_state <= stO0;
end if;

when st21 =>
state_out <= ("10101");

regi ster_add_pointer <= SCC Data RCVD(4 downto O);

STATUS REQ STER 63(7) <= parity_error;
STATUS REGQ STER 63(6) <= overflow,
AD RUN <= '0';
if busy = '0' then
case SCC Data RCVD(7 downto 6) is

when "01" => pres_state <= stl,

2nd byte of trans

read register
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when " 10" => pres_state <= st2; -- wite register
when " 11" => pres_state <= st6; -- array wite registers
when ot hers => pres_state <= st20; load tiner <= "'1'; --load_t
imer <='1";
end case;
el se
pres_state <= st19; -- return board address and status - busy
end if;
-- read sequence
when stl => -- return status
state_out <= ("00001");
read_tenp <='1";
CEn <="'1"; -- reset receiver signals

case register_add pointer is

when "11010" => RAM READ ENABLE <= '0'; READ QPLLA <= '1';

AD QPLLB <= '0';-- read QPLLA register 26

when "11011" => RAM READ ENABLE <= '0'; READ QPLLA <= '0';

AD QPLLB <= "1';-- read QPLLA register 27

when others => RAM READ ENABLE <= '1'; READ QPLLA <= '0';

AD QPLLB <= '0';--read RAM dat a
end case;
RAM ADDRESS <= register_add _pointer
pres_state <= stl19;

-- Wite single byte sequence
when st2 => -- enabl e the RAM address
state_out <= ("00010");
i f SCC Data _RCVD(5 downto 0) = "111111" then --
CCM reset _enable <= "'1';
Del ay regi ster_enable <= "'0'
Broadcast regi ster_enable <= '0';

address 63/ 31

el sif SCC Data RCVD(5 downto 0) = "111110" then -- address 62/30

CCM reset _enable <= '0';
Del ay regi ster_enable <= "'1'
Broadcast regi ster_enable <= '0";
el sif SCC Data RCVD(5 downto 0) = "111101" then --
CCM reset _enable <= '0';
Del ay regi ster_enable <= "'0'
Broadcast _regi ster_enable <= "'1';
el se
CCM reset _enable <= '0';
Del ay_regi ster_enable <= '0'
end if;

RAM ADDRESS <= regi st er_add_poi nter;

OCEn <= '1'; -- reset the receiver buffer
load timer <= '1';

pres_state <= st3;

when st3 => -- OEn needs to be reset
state _out <= ("00011");
| oad timer <= '0';
if (receive_full ="'1") then
CeEn <= '0';
tinmer_en <= '0";
pres_state <= st4,
el se
timer _en <= '1";
if timed out = '1' then
pres_state <= stO0;
el se
pres_state <= st3;
end if;
end if;

when st4 => -- wite value to address
state_out <= ("00100");

61/ 29

RE
RE
RE
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if CCMreset _enable = '1' then

FE reset <= SCC Data RCVD(7);
PLL Reset SC <= SCC Dat a_RCVD(6);
CCM r eset <= SCC Data_ RCVD(5);
TTC reset <= SCC Dat a_RCVD( 4);
O ock_sel ect <= SCC Data_ RCVD(3);
Q E_RESET_SC <= SCC Data_RCVI( 2);
f ram downl oad <= SCC Data_ RCVD(1);
Power reset <= SCC Data_RCVD(0);
end if;
if Delay register _enable ="'1'" then
Del ay_regi ster <= SCC _Dat a_RCVD;
end if;
if Broadcast register_enable = '1' then
Br oadcast _regi ster(3 downto 0) <= SCC Data_ RCVD(3 downto 0);
end if;
if (receive_ full ="0") then
CEn <= '1'; -- reset receiver signals

RAM DATA D <= SCC Dat a_RCVD;
RAM WRI TE_ENABLE <= '1';
pres_state <= stb5;

el se
pres_state <= st4;
end if;
when st5 => -- register status register bits
state_out <= ("00101");
Q E_RESET_SC <='0";

TTC reset <= '0";

CCM reset _enable <= '0';

Del ay _register_enable <= '0';
Broadcast regi ster_enable <= '0";
pres_state <= st19;

-- Wite array of bytes sequence
when st6 => -- enabl e the RAM address
state_out <= ("00110");
RAM ADDRESS <= regi ster_add_poi nter;
CEn <="'1"; -~ enabl e the receiver buffer
load tinmer <='1 ;
pres_state <= st7;

when st7 => -- OEn needs to be reset
state out <= ("00111");
load timer <= '0";

if (receive full ='1'") then
CEn <= '0"; -- reset the receiver buffer
tinmer_en <="'0'";
pres_state <= st8
el se
timer _en <= '1";
if timed out = '1' then
pres_state <= stO;
el se
pres_state <= st7,
end if;
end if;
when st8 => -- wite value to array_si ze
state_out <= ("01000");
if (receive full ="0") then
CEn <= '1'; -- reset the receiver buffer

array size <= SCC Data_ RCVD(3 downto 0);
load tinmer <= "1";
pres_state <= st9;

el se
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pres_state <= st8;
end if;

when st9 => -- COEn needs to be reset
state out <= ("01001");
|l oad _timer <= '0';

if (receive full ="1") then
CEn <= '0'; -- reset the receiver buffer
timer_en <="'0";
pres_state <= st10;
el se
tinmer_en <="'1";
if timed out = '1' then
pres_state <= stO0;
el se
pres_state <= st9;
end if;
end if;

when st10 => -- wite next byte to address(0)
state out <= ("01010");

if (receive_full ="'0") then
CEn <= "1
RAM DATA D <= SCC Dat a_RCVD;
RAM VWRI TE_ENABLE <="'1";
| oad_timer <='1';
Case regi ster_add pointer is
when "00000" => control _register <= SCC data_ RCV

D(6 downto 0); R Wcontrol <= SCC data RCVI(7);
when "00001" => nunber_transfers_regi ster <= SCC data_RCV

D(3 downto 0);
when "00010" => pointer_register <= SCC data_ RCV
D;
when "00011" => data_register <= SCC data_ RCV
D;
when others => buff_buff <= SCC data_RC
VD,
end case
pres_state <= st1l;
el se
pres_state <= st 10;
end if;

when stl1l => --
state out <= ("01011");
RAM VWRI TE_ENABLE <= '0';
| oad timer <= '0';
if array_size = 1 then

operate <="'1l"; -- send command to start |2C or FRAM operati o
n

pres_state <= stl1l9; -- return board address

el se
regi ster_add pointer <= register_add pointer + 1
pres state <= stl2; -- do another wite

end if;

when st12 => -- |ncrement RAM address and do next wite

state_out <= ("01100");

array_size <= array size - 1

RAM ADDRESS <= regi ster_add_poi nter;
pres_state <= st9;

when st19 => -- return board address
state out <= ("10011");
pres_state <= stl13;
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when st13 => -- return board address
state_out <= ("01101");
--CCM reset _enable <="'0'
if (busy = '0" and TXrdy = '1') then
SCC Data_TRXD <= brd_ad;

WEn <= '0'; -- register Board Address in the UART to transmt
pres_state <= st 14,
el se
pres_state <= st13;
end if;
when st14 => -- VEn needs to be reset
state_out <= ("01110");
if (TXrdy = '0") then -- wait until it goes | ow
pres_state <= st15;
VEn <= "1'; -- set back to nornal
el se
pres_state <= st 14;
end if;
when st15 => -- return status

state out <= ("01111");
if (TXrdy = '1') then
SCC Data TRXD <= STATUS REQ STER 63;

WEn <= '0'; -- register status data in the UART to transmt
pres_state <= st 16;

el se
pres_state <= st15;

end if;

when st16 => -- WEn needs to be reset

state_out <= ("10000");

if (TXrdy = "'0") then -- wait until it goes | ow
VWEn <= '1';

STATUS REG STER 63 <= "00000000"
if read _temp = '1' then
pres_state <= st17;
el se
pres_state <= stO0;
end if;
-- set back to nornmal
el se
pres_state <= st 16;
end if;

when st17 => -- return data fromregi ster being pointed to
state_out <= ("10001");
if (TXrdy = "1') then
if (READ QPLLA = '"1') then
SCC Data_TRXD <= QPLLA LOCK
elsif (READ QPLLB = '"1') then
SCC Data_TRXD <= QPLLB_LOCK

el se
SCC Dat a_TRXD <= RAM DATA Q

end if;
VWEn <= '0'; ~-- register RAMdata in the UART to transnit
pres_state <= st18;

el se
pres_state <= st17;

end if;

when st18 => --
state out <= ("10010");
if (TXrdy = "'0") then
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ViEN <="'"1"; -- reset wen
pres_state <= stO;
el se
pres_state <= stl18;
end if;
when st20 => -- wait for 11 bits to transfer

state out <= ("10100");
tinmer _en <= '1'";
load timer <= '0';

CENn <= "1"; -- reset receiver signals
if timed out = '1' then --
pres_state <= st0; --
el se
pres_state <= st 20;
end if;
end case;
end if;

end process;
end behave rtl;
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